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At the same time, (39), (40) give approximately
a = &seipte^x'      7 = — ifsz (k* — 2A2) eif
*        *            */       \                /
or, if we throw out the common factor kn-s,
772- "~" 77< ,

(44)
This gives the same relation between the principal strains as is obtained in the ordinary theory of thin plates*, viz.,
dy dz
m — n /dot. m + n
/da     d/3\ \dos    dy ) '
A complete discussion of (38) would lead rather far, but we may easily find a second approximation in which the square of ^ is included.    Thus, since
tanh TK-i = rzi (1 — ^r2^2 + ...),
or                    4/V {1 - ^ (r2 - s2)} = (&2 ~ 2/2)2;
whence, on substitution of the values of r2 and s2 from (16), (19),
.(45)
From the first approximation we know that rz, or f~ — A2, is positive. Hence &2 diminishes with z?, or the pitch falls as the thickness increases. An exception occurs when r2 = 0; but this can happen only when /c2 = 2/2 = 2/t2, or the material is such that m = n. If the character of the material be of this description, &a = 2/a satisfies (38), whatever may be the value of zv Each lamina parallel to xy vibrates unconstrained by its neighbours, and 7 = 0 throughout.
If the material be incompressible, liz — 0, and (45) assumes the simplified form
fr-4/'{I-*/"*"}............................(46)
In any of these equations, if we suppose that the functions vary as eW', as well as etfx, the generalized result is obtained by merely writing (/2 + ^2) for/2.
We now pass on to consider the second class of vibrations, for which, in (34), &c., P = 0, A = 0. Here 6 and a are odd functions of zly while 7 is an even function, so that the middle surface is bent without extension. As regards the equations (36), (37), which involve Q and B, it will be seen that
See, for example, Proc. Roy. Soc. Deo. 1888.    [Vol. in. p. 222.]f the cylinder, under the condition that the boundary is free to move perpendicularly to the plane of the membrane. (Theory of Sound, § 227.).......................... (23)
